Introduction
In organic syntheses AlBr 3 is used as a catalyst which functions as a Lewis acid. The investigation of Lewis donor-acceptor complexes of AlBr 3 by means of the nuclear quadrupole resonance (NQR) is intriguing in that it may shed light on the understanding of the structures as well as the electronic states of intermediates in the organic reactions. In NQR studies on a series of AlBr 3 donor-acceptor complexes [1, 2] , we have met a polymorphism of [(CH 3 ) 2 S] AlBr 3 which is dependent on the solidification method used. In addition, it was found that the 81 of 81 Br and 27 Al NQR frequencies at 77 K of both compounds in order to get information on the bonding and structures in the crystalline states. The structures were also investigated with ab initio MO calculations. The formation and stability of modifications of [(CH 3 ) 2 S] AlBr 3 are reported.
Results and Discussion
Two 81 Br NQR lines with an intensity ratio of 1 : 2 were observed for [(CH 3 ) 2 S] 2 AlBr 3 , using a continuous wave (CW) spectrometer. Their frequencies at 77 K are listed in Table 1 . The temperature dependence of the resonance frequencies was measured in the temperature range from 77 to about 340 K. Fig. 1 each of which was situated on an extension of the above curves. On heating above 77 K, the resonance lines followed exactly the frequency vs. temperature curves back up to 235 K, at which temperature the resonance lines disappeared. However, further heating above ca. 257 K up to the melting point of 287 K produced three new lines different from those of Form 2. This observation shows the existence of the third modification, Form 3. All resonance lines of Form 3 could be observed on cooling down to ca. 242 K, which was lower by 15 K compared to the appearance temperature of the lines on heating. The DTA measurements on heating runs showed no heat anomaly due to a phase transition around 235 K. These observations show the existence of at least three modifications for the crystalline states of [(CH 3 While the crystal structures of both compounds have not yet been determined, we practiced ab initio MO calculations to get optimized structures of the molecules by using WINGAMESS with a 6-31+G** basis set [4] . The results of the calculations predict that the optimized geometrical structure of the [(CH 3 ) 2 S] 2 -AlBr 3 molecule has C s symmetry for which the S-Al-S and Al-Br(1) bonds lie on the mirror plane and two Br(2) atoms are related by the plane as shown in Fig. 4 . This structure is in agreement with that derived from the NQR results. The bond lengths and angles were obtained as d(Al-Br (1) (Fig. 4) . The opti- (2) [(CH 3 ) 2 S]AlBr 3 was synthesized by mixing equimolar quantities of dimethylsulfide and AlBr 3 in carbon disulfide. Subsequent evaporation of the solvent left the sample as a liquid residue at r. t. All preparations were conducted under a dry N 2 atmosphere. Both compounds were found to be very sensitive to hydrolysis, but they could be stored in sealed tubes. The melting points were 339 and 287 K for
